BIOC*3560 FINAL REVIEW PACKAGE!

· Bring this package with you to the SLG to be taken up! Also bring any other questions you may have! (
· You may go to either session as the same package will be discussed

Session Times Week of March 30th-April 3rd 2009:
Patty- Thursday 230-530 lib 359
Nancy- Wednesday 7-10 lib 359

Disclaimer: This package may contain errors either intentional or unintentional that may not be apparent unless you come to the session listed above. This handout is for review and learning purposes, and should not be considered comprehensive of all the course content that will be on the final exam. 
MULTIPLE CHOICE QUESTIONS:

1. What occurs after a hormone-generated signal activates adenylyl cyclase during the mobilization of fatty acids?

a. cAMP activates PKA; PKA activates hormone sensitive lipase

b. epinephrine activates PKA; PKA activates hormone sensitive lipase

c. cAMP activates PKA; PKA inactivates hormone sensitive lipase

d. cAMP activates PKA; PKA dephosphorylates perilipin

2. What enzyme catalyzes the committed step of fatty acid oxidation (β-oxidation)?

a. Acyl transferase I

b. Acetyl-CoA carboxylase

c. Acyl-CoA acetyltransferase 

d. Acyl transferase II

3. In regards to the regulation of fatty acid β-oxidation, the activity of the β-hydroxyacyl-CoA dehydrogenase is inhibited by a high ratio of:

a. [FADH2]/ [FAD+]

b. [NADH]/[NAD+]

c. [NAD+]/[NADH]

d. None of the above

4. Which of the following is not one of the four repeating chemical reactions occurring during the fatty acid biosynthesis cycle?

a. Dehydration

b. Condensation

c. Reduction

d. Dehydrogenation

5. The major product of the fatty acid synthase complex in mammals is?

a. Oleate

b. Linoleate

c. Palmitate

d. Palmitoyl CoA

6. Which of the following statements concerning the regulation of the enzyme catalyzing the committed step of fatty acid biosynthesis is NOT correct?

a. Enzyme is inactivated by glucagon and epinephrine

b. Enzyme is activated by citrate

c. Enzyme is inhibited by high levels of palmitoyl-CoA

d. Enzyme is inhibited by malonyl-CoA

7. The liver:

a. Processes, stores, and releases triacylglycerols

b. Uses ATP for motion

c. Processes carbohydrates, fats and proteins

d. Secretes hormones in response to changes in blood glucose concentration

8. Which of the following statements about the hormonal regulation of glycogen synthesis and degradation are CORRECT?

a. Insulin stimulates GSK3 thereby inhibiting glycogen synthase

b. Insulin is secreted in response to low levels of blood glucose

c. Glucagon and epinephrine have opposing effects on glycogen metabolism

d. Glucagon stimulates the breakdown of glycogen

9. Which of the following is NOT a possible fate of glucose-6-phosphate?

a. Entry into glycolysis

b. Conversion to glucose to be sent to the blood

c. Conversion directly to a ketone body

d. Entry into glycogen metabolism

10. Which of the following is NOT a result of prolonged fasting?

a. Increased protein degradation and production of glucogenic amino acids

b. Increased levels of TCA 

c. Increased use of ketone bodies as fuel by the brain

d. Increased release of glucagon

11. Cortisol:

a. Acts on adipose to breakdown TAG into free fatty acids

b. Signals the stressed state

c. Acts on the liver to activate gluconeogenesis

d. All of the above

12. The phosphocholine portion of a phosphatidylcholine molecule is known as:


a. The amphipathic moiety

b. The hydrophobic moiety

c. The micelle

d. The polar head group

13. What is the net charge of phosphatidic acid at pH 7?

a. -1

b. -4

c. 0

d. -2

14. Which of the following are NOT features that a micelle and a lipid bilayer have in common?

a. Both assemble spontaneously in water

b. Both are made up of amphipathic molecules

c. Both are made up of wedge-shaped molecular units

d. Both are stabilized by hydrophobic interactions, van der Waals interactions and electrostatic interactions

15. What types of interactions keep peripheral membrane proteins in contact with integral membrane proteins or membrane lipids?

a. Electrostatic interactions

b. Hydrogen bonds

c. Hydrophobic interactions

d. Two of the above

16. A Type III integral membrane protein has:

a. A single transmembrane segment with the N-terminus inside the cell

b. A single polypeptide with multiple transmembrane segments

c. A group of transmembrane segments from different polypeptides 

d. A single transmembrane segment with the N-terminus outside the cell

17. A lipid-anchored membrane protein can be extracted with a solution containing:

a. Detergent

b. A chelating agent

c. Phospholipase C

d. Urea

18. Which of the following about the sugar groups on glycoproteins is NOT correct?

a. Carbohydrates can be O-linked to a serine (Ser) residue of a glycoprotein 

b. Carbohydrates function as receptors  

c. Carbohydrates can be N-linked to an aspartate (Asp) residue of a glycoprotein 

d. Carbohydrates can be O-linked to a threonine (Thr) residue of a glycoprotein

19. Arrange the following in the order of decreasing permeability through a lipid bilayer:

1. Threonine

2. Glycerol

3. Na+
4. O2
a. 1, 2, 3, 4

b. 4, 3, 2, 1

c. 1, 3, 4, 2

d. 4, 2, 1, 3

20. Which of the following statements about ion gradients is NOT true?

a. Ion gradients can be generated by passive transporters

b. Ion gradients are a form of stored free energy that can do work

c. Ion gradients can exist across plasma membranes and organelle membranes

d. Ion gradients are generated by a difference in ionic composition between the cytosol and the extracellular environment

21. Glucose transport through a GLUT1 transporter is an example of:

a. Secondary active transport

b. Facilitated diffusion

c. Symport

d. Primary active transport

22. Membrane channels are:

a. Membrane proteins that form a continuous pore through the membrane

b. Membrane proteins whose rate of transport can be saturated by high solute concentrations 

c. Membrane proteins that transport solute one molecule at a time

d. Membrane proteins that use the hydrolysis of ATP to transport solutes

23. Which of the following strategies can be used to restore membrane fluidity to a bacterium transferred from a temperature of 37°C to 25°C?

a. Production of longer fatty acid chains

b. Decreased amount of cholesterol

c. Production of more unsaturated fatty acid chains

d. Production of more saturated fatty acid chains

24. SNARE proteins are involved in:

a. Fission of vesicles

b. Fusion of vesicles and target membranes

c. Tethering and docking at target membranes

d. Transport of Na+ into the synaptic cleft

25. The Na+-glucose symporter:

a. Is an example of a passive glucose transporter

b. Transports glucose against its gradient using the energy provided by the hydrolysis of ATP 

c. Is an example of an ionophore

d. Transports Na+ down its gradient to drive the transport of glucose up its concentration into epithelial cells

26. The K+ channel that opens in response to a change in the membrane potential (Δψ) is an example of a(n) __________ ion channel.

a. Voltage-gated

b. Active transporting 

c. Ligand-gated

d. Receptor-mediated

27. The specificity of the potassium (K+) channel for K+ over Na+ is mainly the result of:

a. Differential interaction with the selectivity filter protein

b. Hydrophobicity of the channel

c. Phospholipid composition of the channel

d. Negative charges in the transmembrane helices forming the vestibule

28. In the voltage gated sodium (Na+) channel:

a. Helix S6 is the voltage sensor

b. Helix S4 contains the inactivation gate

c. Helix S4 is the voltage sensor

d. One subunit is responsible for activation

29. What factors cause signal transducers to be increasingly sensitive to specific signaling molecules?

a. Specificity, adaptation and amplification

b. Specificity, amplification and integration

c. Specificity, adaptation and integration

d. Adaptation, amplification and integration

30. Depolarization is the result of:

a. Opening of voltage-gated K+ channels

b. Opening of ligand-gated and voltage-gated Na+ channels 

c. Closing of acetylcholine (Ach) receptors

d. SNARE-regulated exocytosis of acetylcholine (Ach)
31. Which of the following is not a regulator of Pyruvate kinase? 

a. ATP

b. Citrate

c. Alanine
d. Acetyl CoA

32. Which of the following is true with regard to PFK2/FBPase2?

a. In the muscle, phosphorylation activates the enzyme as FBPase-2, decreasing the amount of F26BP. In the liver, the enzyme is active as PFK-2 when phosphorylated, increasing F26BP

b. In the liver, phosphorylation activates the enzyme as FBPase-2, decreasing the amount of F26BP. In the muscle, the enzyme is active as PFK-2 when phosphorylated, increasing F26BP.
c. In the liver, dephosphorylation activates the enzyme as FBPase-2, decreasing the amount of F26BP. In the muscle, the enzyme is active as PFK-2 when dephosphorylated, increasing F26BP

d. In the muscle, dephosphorylation activates the enzyme as FBPase-2, decreasing the amount of F26BP. In the liver, the enzyme is active as PFK-2 when dephosphorylated, increasing F26BP

33. In the pentose phosphate pathway:

a. the oxidative phase produces glycolytic intermediates

b. the non-oxidative phase produces NADPH

c. the oxidative phase produces NADPH and ribose-5-phosphate

d. the oxidative phase produces NADH and glucose6 phosphate

34. Which of the following is true with respect to glycogen metabolism:
a. Glucose is converted to UDP-glucose in one step

b. Glycogen synthase is activated by GSK3

c. Phosphoglucomutase catalyzes the reaction of G1P(UDP-glucose

d. Glucagon activates Glycogen Phosphorylase in the liver
35.  Which of the following is true about the structure of GSK3:

a. The negatively charged amino acids in the priming site help GSK3 binds its substrate

b. Once primed, the enzyme phosphorylates 3 tyrosine residues on Glycogen synthase

c. A phosphorylation event on the GSK3 enzyme causes it to fold into its own priming site, therefore inhibiting it

d. The enzyme does not require ATP
SHORT ANSWER QUESTIONS:

36. How does an increase in glucagon affect carbohydrate metabolism in the liver?

37. The body accesses adipose tissue for energy, what is/are the possible metabolic state(s) of the individual and how is energy extracted from this tissue? (give specifics for each step)

38. Under what state are fatty acids synthesized? How are they synthesized (name the main intermediates, enzymes and the 4 step sequence) and what initiates this anabolism?

39. When are proteins used to provide energy, what are the implications of this and how is this fuel (acetyl-CoA) transported from one area of the body to another (list enzymes and intermediates)? What disease state results in a similar implication?

40. What are the metabolic effects of diabetes mellitus?

41. How many transmembrane domains does the following protein have?


[image: image1.emf]
42. Describe the activity of the voltage-gated Na+ channel and list a toxin that inactivates it.

43. Dr. Coppolino and Dr. Graether have just discussed some intense biochemistry over lunch. They have consumed a McDonald’s Big Mac burger each followed by an Oreo McFlurry. 

A) What hormone would most likely be activated in this case?

B) Would glycolysis or gluconeogensis be activated?

C) What enzyme would most likely be active (PFK1/FBPase1)?

D) List all modulators that would activate and all those that would inhibit this enzyme.

           +:    ________   _____________    __________

           -:    _________ ______________

Review Section

Here are some tables for you to fill out key points of concepts discussed in class!

	Glycolysis
	Gluconeogensis

	Step 1: 

Location:

Regulators


	Step 1:

Location

Regulators

	Step 3:

Location

Regulators:


	Step 8:

Location

Regulators

	Step 10:

Location

Regulators


	Step 10:

Location

Regulators 


Fill in the chart with key hormones, enzymes and products.

	Well-Fed
	Active
	Stressed

	
	
	


What are some key properties of the following.
	Membrane Channels
	Passive transporters
	Active transporters

	
	
	


Channels, transporters, receptors OH MY!

	
	Structure
	Open/closed
	selectivity

	K+ channel
	
	
	

	Na+ channel
	
	
	

	AchR
	
	
	

	Epinephrine Receptor

	
	
	

	Insulin Receptor
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